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OBJECTIVES: To compare condom and indwelling uri-
nary catheters in terms of infection risk and patient satis-
faction.
DESIGN: A prospective, randomized, unblinded, control-
led trial.
SETTING: An academically affiliated Veterans Affairs Med-
ical Center.
PARTICIPANTS: Hospitalized men aged 40 and older
who required a urinary collection device.
MEASUREMENTS: The incidence of adverse outcomes
(bacteriuria, symptomatic urinary tract infection (UTI), or
death) and patient device-related satisfaction as determined
according to a questionnaire. Dementia status was recorded
to assess effect modification by the presence of dementia.
RESULTS: Seventy-five subjects were randomized: 41 re-
ceiving an indwelling catheter and 34 a condom catheter.
The incidence of an adverse outcome was 131/1,000 pa-
tient-days with an indwelling catheter and 70/1,000 pa-
tient-days with a condom catheter (P 5.07). The median
time to an adverse event was 7 days in the indwelling group
and 11 days in the condom group. After adjusting for other
risk factors, it was found that condom catheter use reduced
adverse outcomes (P 5.04). Patients without dementia who
had an indwelling catheter were approximately five times as
likely to develop bacteriuria or symptomatic UTI or to
die (hazard ratio 5 4.84, 95% confidence interval 5
1.46–16.02) as those with a condom catheter (P 5.01).
Patients reported that condom catheters were more com-
fortable (P 5.02) and less painful (P 5.02) than indwelling
catheters.
CONCLUSION: The use of condom catheters is less likely
to lead to bacteriuria, symptomatic UTI, or death than the
use of indwelling catheters. This protection is especially
apparent in men without dementia. J Am Geriatr Soc
54:1055–1061, 2006.
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Millions of Americans undergo urinary bladder cath-eterization annually in various healthcare settings.1
Up to 25% of hospitalized patients have a urinary catheter
placed during their stay,2,3 and 5% to 15% of nursing home
residents have an indwelling catheter.4–7 These urinary
catheters often cause considerable discomfort and embar-
rassment to patients.8–10 They are also the proximate cause
of the vast majority of healthcare-associated urinary tract
infections (UTIs),11,12 which account for more than one-
third of nosocomial infections in acute care hospitals.3,13–15
Catheter-related UTI is also the most common infection in
long-term care facilities and is the likely source of two-
thirds of febrile episodes in this setting.16 The substantial
morbidity associated with urinary catheter–related infec-
tion also generates additional healthcare costs.10,17,18
Although the health risks of indwelling urinary cath-
eterization are well known, the risks and benefits of alter-
natives have not been adequately studied. For male patients
who do not retain urine, external urine collection systems
are an option, but the conflicting results of the few available
studies have left their role in hospitalized or long-term care
patients unclear.19–22 A recent systematic review found that
no conclusions could be drawn from existing randomized
or quasi-randomized controlled trials regarding when to use
various types of catheters in managing patients with a neu-
rogenic bladder.23 In light of how frequently these two types
of urinary collection devices are used and the uncertainty of
their associated infection risks, several authorities have
called for a comparative trial.7,24
A randomized trial comparing external (condom) cath-
eters with indwelling urethral catheters in hospitalized men
who required a urinary collection device was therefore
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conducted. It was hypothesized that substituting a condom
catheter for an indwelling one might decrease the incidence
of bacteriuria and symptomatic UTI, but because a patient
can more easily manually manipulate a condom catheter
than an indwelling one, the hypothesis that a condom cath-
eter might be less beneficial in cognitively impaired patients
was also tested.25 Recognizing the importance of patient
preferences, patient satisfaction with the two types of uri-
nary collection devices was also compared.
METHODS
Setting
All enrolled patients were hospitalized at the Veterans Af-
fairs Puget Sound Health Care System (VAPSHCS) in Seat-
tle, Washington, from 1997 through 2001. This University
of Washington–affiliated primary care and referral center
has full medical and surgical services, three intensive care
units, a spinal cord injury unit, a bone marrow transplant
unit, and a nursing home care unit. The Human Subjects
Review Board at the University of Washington and the Re-
search and Development Committee at VAPSHCS ap-
proved this research project. All enrolled patients, or for
those with cognitive impairment, their next of kin, provided
informed consent.
Study Subjects
Potential subjects were male veterans aged 40 and older
who were newly admitted to or currently hospitalized in the
nursing home care unit or an acute medicine, neurology, or
rehabilitation ward within the VAPSHCS from August
1997 through March 2001. A study nurse screened patients
in these units who required a urinary collection device for
possible enrollment. For patients already hospitalized, the
study nurse reviewed the medical record, including nursing
notes and physician orders, to find those who required a
urinary collection device. For a newly admitted patient, the
study nurse contacted the resident or attending physician
to inquire whether the patient needed a urinary collection
device for urinary incontinence or for monitoring urinary
output.
Patients were excluded if they had evidence, according
to history or previous diagnostic studies, of urinary reten-
tion or severe bladder outlet obstruction; had any congen-
ital or acquired urogenital abnormality that might preclude
using a condom or an indwelling catheter (e.g., urethral
stricture, recent urological surgery or pelvic radiation,
hypospadias); were bacteriuric; required frequent monitor-
ing of urinary output (e.g., due to acute renal failure or
congestive heart failure); were unlikely to live for at least 2
weeks; were receiving systemic antibiotic therapy for any
reason; were scheduled to be discharged within a few days;
were unable to provide informed consent and had no ap-
propriate surrogate; had azotemia; or had a physician who
recommended against enrolling them.
Intervention
Each enrolled patient was randomized to receive an in-
dwelling urethral catheter (standard, balloon-tipped, sili-
cone-coated latex Foley) or a condom catheter (silicone,
latex-free, self-adhering male external). Mentor Corpora-
tion (Santa Barbara, CA) provided the condom catheter
used (Clear Advantage), a transparent one-piece unit that
comes in five sizes and is connected to a 2,000-mL drainage
bag.
Outcome Measures
The main outcome measure was the incidence of developing
bacteriuria (defined as 103 colony-forming units per mL
of a single or predominant species of bacteria).26 The study
nurse obtained a sample of urine for culture at the time of
randomization and requested that another be obtained dai-
ly for the duration of the subject’s enrollment in the study.
For those with an indwelling catheter, the specimen of urine
was collected using aseptic needle puncture from the sam-
pling port in the drainage tubing.27 For those with a con-
dom catheter, the first voided sample within an hour after
each daily catheter change was obtained from the sampling
port in the drainage tubing.28,29 The urine specimens were
sent to the VAPSHCS microbiology laboratory and proc-
essed with the usual microbiological techniques. Study staff
examined the laboratory results and noted the date and time
at which a sample satisfied the study definition of bac-
teriuria. The maximum duration of follow-up for each
enrolled patient was 30 days. Two additional clinical out-
comes were also monitored: patient mortality during the
study period and the development of a symptomatic UTI
(defined as bacteriuria accompanied by onset of one or
more of the following symptoms or signs: fever 4381C;
dysuria or other irritative voiding symptoms; or supra-
pubic, flank, or pelvic pain thought to be related to the
urinary tract). Finally, using a previously developed stand-
ardized questionnaire,9 the patient’s satisfaction with the
urinary device he was wearing was assessed. The question-
naire contained items quantifying discomfort, restriction in
movement, pain, embarrassment, and inconvenience.
Randomization and Blinding
Patients were randomized using concealed allocation. The
group to which a patient was assigned (condom catheter or
indwelling catheter) was determined using a random
number table and block randomization. Group assign-
ments were designated in sequence, using sealed opaque
envelopes that were concealed to patients, data collectors,
and staff at the study site until the study nurse assigned the
intervention. Subject assignment and study hypotheses were
concealed from the laboratory technicians who processed
and interpreted the urine cultures (the primary outcome).
Data Collection
For each enrolled patient, the following clinical information
was obtained: age; primary medical condition; history of
diabetes mellitus, malignancy (other than basal cell or
squamous cell skin cancer), prostate disorders or prostate
surgery, previous urethral catheterization, infection with
human immunodeficiency virus, or UTI; treatment with any
systemic corticosteroid in the previous week or treatment
with any chemotherapeutic agent in the previous 2 weeks;
most recent serum creatinine value; and circumcision sta-
tus. The study nurse assessed the patient’s mental status
using an index consisting of the first eight items of the
standard Mini-Mental State Examination (abbreviated
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Mini-Mental State Examination (aMMSE)). The following
clinical information was obtained daily: results of urine
cultures, symptoms or signs of UTI (defined above), pres-
ence of fever, and any adverse events associated with the
catheter (e.g., gross hematuria, genital ulceration, erosion,
or excoriation).
Data Analysis
Statistical analyses were based on the intention-to-treat
principle. The Pearson chi-square test or Fisher exact test
(when expected cell counts were less than 5) was used for
baseline comparisons of categorical data, the Student t test
for differences in means, and the Mann–Whitney U test for
differences in medians. Incidence rates (events per 1,000
patient-days) for the outcomes were calculated with 95%
confidence intervals, as were the median times (days) to a
given outcome. Survival analysis was used to assess the ef-
ficacy of the intervention on the incidence of bacteriuria and
secondary endpoints. The Kaplan-Meier product limit es-
timates were graphed, and differences in curves were
evaluated using the log-rank test. To examine risk factors
contributing to the development of bacteriuria and the sec-
ondary outcomes in each group while adjusting for poten-
tial confounders, Cox proportional hazards regression was
used. Effect modification by dementia was considered, be-
cause a priori evidence suggested differing effects based on
this variable. Specifically, it was anticipated that any po-
tential beneficial effect of the condom catheter would be
more evident in patients without dementia, because they are
less likely to manipulate their catheters manually.25 To en-
sure that all randomized subjects were included in the re-
gression models, missing information on covariates was
imputed. Missing values for prior catheterization (3 cases),
previous UTI (4 cases), and aMMSE (3 cases) were replaced
with median values for the patient’s group (condom or in-
dwelling). The two patients whose dementia status was
missing but who scored 0 on the aMMSE were classified as
having dementia. Hazard regression models were estimated
with and without the imputed values, and no appreciable
difference in results was found.
Pearson chi-square tests or Fisher exact tests were used
for analyses of the indices of patient satisfaction by type of
catheter. For all analyses, alpha was set at .05, two-sided.
RESULTS
During the 3.5 years of the study, 4,241 patients were
screened for eligibility; 4,144 did not qualify based on the
inclusion and exclusion criteria, and 22 refused to partic-
ipate. Of the 75 eligible consenting patients, 34 were ran-
domized to the condom catheter group and 41 to the
indwelling catheter group. The overall median length of
hospital stay after enrollment was 3 days (2 days in the
indwelling catheter group, 4 days in the condom catheter
group, P 5.11 for the difference). During the course of the
trial, daily urine collection was terminated for various
medical reasons for four patients, and seven patients with-
drew consent (4 in the condom group, 3 in the indwelling
group). Events for these patients were treated as censored at
the time of the termination or withdrawal.
Baseline characteristics of the subjects are shown in
Table 1. The mean age of the subjects in the two groups was
similar (73.4 and 73.7), as was the percentage with diabetes
mellitus (35.3% and 25.6%, P 5.37) and malignancy
(17.6% and 18.4%). Almost one-quarter had a history of
prostatitis or prostate surgery, and the majority had under-
gone a prior urethral catheterization. By chance, a signif-
icantly (Po.01) greater percentage of patients with
dementia were assigned to the condom catheter group
(60.6%) than to the indwelling group (20.5%). Not sur-
prisingly, therefore, mean aMMSE scores were lower in the
condom catheter group.






Age, mean  SD 73.4  11.0 73.7  10.0 .92
Comorbidity, n (%)
Diabetes mellitus 12 (35.3) 10 (25.6) .37
Current malignancy 6 (17.6) 7 (18.4) .93
Dementia, n (%) 20 (60.6) 8 (20.5) o.01
Abbreviated Mini-Mental State Examination, mean  SD 16.3  7.9 20.7  6.9 .01
Medications of note, n (%)
Corticosteroid use in last 7 days 6 (18.8) 8 (22.2) .72
Antibiotic use last 72 hours 18 (52.9) 19 (50.0) .80
Genitourinary issues, n (%)
Circumcised 34 (100.0) 35 (92.1) .24
Prior urethral catheterization 26 (76.5) 32 (84.2) .41
Prior urinary tract infection 10 (30.3) 11 (28.9) .90
History of prostatitis 2 (6.3) 2 (5.4) 1.00
History of prostate surgery 7 (20.6) 9 (23.1) .80
Pearson chi-square test for categorical data with expected counts 5; Fisher exact test for categorical data with expected counts o5; Student t test for differences of
means (equal variances).
SD 5 standard deviation.
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During the study period, 30 patients developed bac-
teriuria: 13 (38.2%) in the condom catheter group and 17
(41.5%) in the indwelling catheter group (Table 2). Of the
six patients who died during the trial, two (5.9%) were in
the condom catheter group, and four (9.8%) were in the
indwelling catheter group. The incidence of bacteriuria in
patients with a condom catheter was 61/1,000 patient-days,
compared with 111/1,000 patient-days in those with an
indwelling catheter (P 5.11). In those who developed bac-
teriuria, the median time to onset was shorter in patients
with an indwelling catheter (7 days) than in those with a
condom catheter (13 days) (P 5.15).
Of those in the condom catheter group, 15 (44.1%)
experienced one or more adverse events (i.e., bacteriuria,
symptomatic UTI, or death) during the trial, compared with
20 (48.8%) in the indwelling catheter group. The incidence
of an adverse event was 70/1,000 patient-days in those with
a condom catheter and 131/1,000 patient-days in those
with an indwelling catheter (P 5.07). The median time to
an adverse event was 11 days in the condom catheter group
and 7 days in the indwelling catheter group (P 5.09).
Unadjusted Kaplan-Meier curves comparing patients
in the condom catheter group with those in the indwelling
catheter group showed no statistically significant difference
in the incidence of an adverse event for patients with de-
mentia. However, they did show a significant difference
when the analysis was restricted to those without dementia,
where the incidence was lower in the condom catheter pa-
tients (P 5.04).
Table 3 shows the hazard ratios (HRs) for incurring one
or more of the adverse events. The unadjusted HR was 1.82
(95% confidence interval (CI) 5 0.90–3.67) for all patients
and 3.47 (95% CI 5 0.94–12.74) for patients without de-
mentia. After adjustment for age, aMMSE score, prior UTI,
and prior urethral catheterization, the incidence of an ad-
verse study outcome was statistically significantly lower in
the condom catheter group than in the indwelling catheter
group. The risk of bacteriuria, symptomatic UTI, or death
was twice as high in patients with an indwelling catheter.
This was evident whether the baseline hazard function dif-
fered by dementia status (HR 5 2.26, 95% CI 5 1.10–4.62)
or was the same across all patients (HR 5 2.11, 95%
CI 5 1.03–4.31). When the analysis was restricted to pa-
tients without dementia, the effect was stronger, with an
HR of 4.84 (95% CI 5 1.46–16.02); this indicates that the
risk of bacteriuria, symptomatic UTI, or death was five
Table 2. Comparison of Incidence of, and Median Time to, Outcomes of Interest in Subjects Randomized to Condom





(n 5 41) P-value
Bacteriuriaw
n (%) 13 (38.2) 17 (41.5)
Time to outcome, days, median (SE) 13 (0.9) 7 (0.4) .15
Incidence per 1,000 patient-days (95% CI) 61 (35–104) 111 (69–178) .11
Bacteriuria, symptomatic UTI, or death
n (%) 15 (44.1) 20 (48.8)
Time to outcome, days, median (SE) 11 (1.0) 7 (0.7) .09
Incidence per 1,000 patient-days (95% CI) 70 (42–116) 131 (85–203) .07
Pearson chi-square test for categorical data with expected counts 5; Fisher exact test for categorical data with expected counts o5; Student t test for differences of
means (equal variances).
wBacteriuria is defined as 103 colony-forming units per mL of a single or predominant species of bacteria. Symptomatic urinary tract infection (UTI) is defined as
bacteriuria accompanied by new onset of one or more symptoms or signs of a UTI.
SE 5 standard error; CI 5 confidence interval.
Table 3. Hazard Ratios for Bacteriuria, Symptomatic Urinary Tract Infection (UTI), or Death Comparing Patients Ran-
domized to an Indwelling Catheter with Those Randomized to a Condom Catheter (Reference)
Regression Model n Hazard Ratio 95% Confidence Interval P-value
Unadjusted
All patients 75 1.82 0.90–3.67 .09
Patients without dementia 44 3.47 0.94–12.74 .06
Patient with dementia 31 .86 0.23–3.27 .83
Adjusted
All patients 75 2.11 1.03–4.31 .04
All patients, stratified by dementiaw 75 2.26 1.10–4.62 .03
Patients without dementia 44 4.84 1.46–16.02 .01
Patients with dementia 31 1.20 0.33–4.35 .78
Adjusted for age, abbreviated Mini-Mental State Examination score, history of UTI, and history of catheterization.
wBaseline hazard functions differed by dementia status (yes/no).
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times greater in patients without dementia who had an in-
dwelling catheter. One outcome in particularFbac-
teriuriaFwhich was by far the most frequent, greatly
affected these results. The results would not have been sub-
stantially different if bacteriuria alone had been considered.
In Figure 1A, the survival curves generated from the ad-
justed Cox proportional hazards regression model for all
patients show a significantly worse outcome for patients in
the indwelling catheter group (P 5.04). Figures 1B and C
show that the difference in adverse outcomes was even
greater for patients without dementia (P 5.01) but was not
significantly different for those with dementia (P 5.78).
Based on questionnaire results, patients with a condom
catheter were more likely to report their device to be com-
fortable (P 5.02) and not painful (P 5.02) than were
patients with an indwelling catheter (Table 4). On
other measures of preference, there were no significant
differences.
DISCUSSION
Urinary catheterization is a necessity for a substantial per-
centage of the population, including hospitalized patients,
residents in long-term care institutions, and those with var-
ious neurological or genitourinary disorders. The problems
commonly associated with indwelling devices have led us to
refer to them as a ‘‘one-point restraint.’’10 If there is a need
to monitor urine output or to overcome obstructive uropa-
thy, an indwelling (urethral or suprapubic) device is re-
quired. Otherwise, there are several other available options,
including a condom catheter for male patients. Although
indwelling catheters generally cause discomfort, condom
catheters tend to fall off, and both are associated with bac-
teriuria. Surprisingly, no previous randomized, controlled
trial that compared the two devices was found. The recent
development of a condom catheter that is less apt to dis-
lodge made this an opportune time to undertake such a
prospective evaluation.
The primary finding from this trial was that using a
condom catheter rather than an indwelling catheter in male
inpatients lowered the incidence of bacteriuria, sympto-
matic UTI, or death. This protective effect was seen prima-
rily in men who did not have dementia. As the first
randomized, controlled trial comparing indwelling cathe-
ters with condom catheters, this study has important pa-
tient safety implications. UTI is the most common hospital-
acquired infection in the United States.11,13–15 Thus, any
intervention that can potentially decrease the incidence of
this complication, even in a subgroup of patients, is of ob-
vious benefit. An important secondary finding was that pa-
tients reported that an external urinary collection device
was more comfortable and less painful than an indwelling
catheter. This finding supports previous observations in
male patients.9
Few previous studies have examined the relative merits
of external versus indwelling urinary catheters. In a pro-
spective study published more than 25 years ago, the rate of
bacteriuria in men wearing a condom catheter was found to
be approximately 12% per month, but the incidence was
much higher in the subgroup of men who frequently ma-
nipulated their catheters.25 In two parallel noninterven-
tional cohort nursing home studies, the incidence of
symptomatic UTI was about two and one-half times great-
er in men with a chronic indwelling catheter than in men
using a condom catheter.19,20 Similarly, a more recent pro-
spective but nonrandomized observational study of male
patients with a remote spinal cord injury found that those
using an indwelling catheter had an almost eight times
greater risk of UTI as those using a condom catheter.22 Al-
ternatively, a descriptive point-prevalence cross-sectional
survey in Danish nursing homes found that the prevalence





































































Figure 1. Adjusted survival curves for a study-related adverse
outcome:w A. All patients; B. Patients without dementia; C. Pa-
tients with dementia. Adjusted for age, abbreviated Mini-Men-
tal State Examination score, history of urinary tract infection,
and history of catheterization. wBacteriuria, symptomatic uri-
nary tract infection, or death.
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condom catheter as in those with an indwelling catheter.21
Unlike randomized trials, point-prevalence studies suffer
from several potential biases. Among these is reverse cau-
sality: patients with recurrent UTI related to an indwelling
catheter may be more likely to be offered another urinary
collection method. Second, survival bias may occur if ad-
verse outcomes are indeed associated with using an in-
dwelling catheter. Third, prevalence studies do not take into
account time of the exposure (days of catheter use) or time
to outcome, both of which are integral to the pathogenesis
of this infectious disease.
This study has several potentially important limita-
tions. First, it was only possible to enroll a relatively small
number of subjects despite 4 years of intensive recruiting.
Among the difficulties encountered were that many poten-
tial subjects would not agree to be randomized to one of the
types of catheter, usually the indwelling. Some understand-
ably resisted potentially being switched from a catheter that
was functional for them. Many patients were ineligible,
because they already had bacteriuria at the time of screen-
ing or were receiving systemic antimicrobial therapy. To
improve enrollment, the research nurse tracked patients
with bacteriuria who were receiving antimicrobial therapy
and, when the therapy was discontinued, attempted to en-
roll them, but they were frequently discharged before they
could be enrolled. Additionally, a large number of poten-
tially eligible patients were so cognitively impaired that it
seemed unlikely that they could provide informed consent.
For most of these patients, a surrogate decision maker could
not be located in a timely manner or the surrogate would
not agree to have the patient participate in the study. Fi-
nally, other patients met one of the remaining seven exclu-
sion criteria for enrollment listed in the methods section.
Second, this study was conducted at a single site, an
academically affiliated Department of Veterans Affairs hos-
pital; this may limit its generalizability, even to other male
populations. Third, a specific type of condom catheter that
comes in five sizes and reliably stays in place was studied.
Other types of condom catheters may not provide the same
benefits. Fourth, this study is only relevant to men, because
few clinicians use the external collection devices developed
for women.30 Fifth, the patients, the providers, and the in-
vestigators could not be easily blinded to the type of cath-
eter used. Finally, for unclear reasons, randomization
resulted in an unequal distribution of dementia in the two
patient groups at baseline. However, the data analyses
allowed for effect modification by dementia status. Al-
though acknowledging these limitations, most are inherent
to studying this clinical question. This experience makes
clear why this question has not been addressed adequately
in the past, and another randomized trial of this type is
unlikely to be undertaken soon.
These findings have potentially important policy im-
plications. For men without dementia, use of a condom
catheter rather than an indwelling urinary catheter appears
to be highly beneficial in reducing clinically important ad-
verse outcomes, but there may be no benefit in using a con-
dom catheter in patients with dementia. Given the higher
level of patient satisfaction with the condom catheter, it
should be the urinary collection device of choice for ap-
propriately selected patients. Using a condom catheter in a
cooperative man who requires a urinary drainage device is
an important part of a comprehensive strategy to reduce the
incidence of catheter-related bacteriuria.31,32
In conclusion, this randomized trial found that the use
of a condom catheter instead of an indwelling catheter in
male inpatients was associated with a lower risk of bac-
teriuria, symptomatic UTI, or death. Although awaiting
confirmatory trials, these findings should encourage clini-
cians to select a condom rather than an indwelling catheter
where possible for the millions of men requiring a urinary
collection device.
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